In this paper, a simple graph G with the order at least 3 satisfying Chvatal-condition is A-connected if and only if G is not the 4-cycle was showed, in which A is an abelian group of order at least 4.
Introduction
Graphs in this paper are finite and may have multiple edges. A graph is simple if it has no multiple edges and loops. Let G be a graph with an orientation D. We use ) ( , where ``∑ " refers to the addition in A .
Let k Z be an (additive) abelian group of k elements with identity 0.
, we call ) (e f the flow value of e . The support of f is defined by
. It is well known that G has a nowhere-zero k Z -flow if and only if it has a nowhere-zero k -flow. Therefore, a k Z -flow is also called a k -flow.
The concept of group connectivity was introduced by Jaeger et al. [2] as a generalization of nowhere-zero flows. For a graph G , a function
, G has an ) , ( b A -nowhere-zero flow. As noted in [2] , G is A -connected or not is independent of the choice of the orientation D .
In [3] , Jaeger et al. made the following conjecture on 3 Z -connectivity, which implies Tutte's well-known 3-flow conjecture.
Conjecture 1.1[3]
Every 5-edge connected graph is 3 Z -connected.
If G is a simple graph on n vertices, the degree sequence of G is denoted
, we have the following known results.
( 
Preliminaries
is the graph obtained from G by identifying the two ends of each edge e in X and deleting e . For convenience, we write
. If H is a subgraph of G , then we write
In order to prove Theorem 1, we need the following known results and useful lemmas.
Lemma 2.1[4]
let A be an abelian group, then we have the following results:
(1) If H is a subgraph of G and if both H and
, where n C denotes the n -cycle. In the following we always assume that G is a 2-edge-connected graph, 
is not an independent set, then G contains a triangle with a vertex having degree at least
then G also contains a triangle with a vertex having degree at least       2 n . Thus, we only need to consider the case when ) (
are independent set, and
In this case, we have 2 ) ( ) (
. Then G is a bipartite graph which has the bipartition )) ( ), ( ( C is a cycle of length 4 .
Proof.
If G is A -connected, then by Lemma 2.1(2), we have
we will prove that G is A -connected.
, it is easy to see that G is a triangle. By Lemma 2.
we consider the following two cases. 
First we consider the case when n is even. If 
